Proton magnetic resonance spectroscopic studies of proteins containing deuterated tryptophan residues.
The deuteration of the tryptophan residues of hen egg white lysozyme, bovine alpha-lactalbumin and bovine beta-lactoglobulin in d-TFA has been studied by PMR spectroscopy. It is found that short times of exposure to d-TFA allow selective deuteration at the C-2 position with only a small amount of deuteration at the C-5 position, as expected from studies on model peptides described in the previous paper. The proteins studied essentially regained their native structures after the treatment, except for broadening and shifting of the histidine resonances in the case of alpha-lactalbumin. Selective deuteration at the tryptophan C-2 position was readily observed by difference spectroscopy of the denatured protein, but PMR difference spectra of the same proteins in benign solvents did not contain resonances from all of the exchanged protons. Some resonances would not be observed because of line broadening, which causes the resonances to fall below the limit of sensitivity of detection at 100 MHz. Deuteration by brief exposure to d-TFA should be useful for the identification of tryptophan resonances in the PMR spectra of native proteins. The deuteration of all the aromatic protons of tryptophan residues in proteins by immersion in d-TFA for 4 hours at room temperature was studied. This technique is unlikely to be of general use for the simplification of the aromatic region of the PMR spectra of native proteins because of the degradation of tryptophan residues which results from the acid treatment.